We have studied the preparation of an 0.7 wt % Pt/A1203 catalyst from platinum acetylacetonate.
INTRODUCTION
The drying, calcination and reduction of an 0.7 wt % platinum acetylacetonate (Pt acac.) on alumina catalyst have been followed by EXAFS and white line studies. Pt acac. was chosen as a precursor to limit the type of bonds present since Pt-0 and Pt-C1 cannot clearly be resolved (1). All spectra were recorded in a reaction cell under gas flow at room temperature. Pt-Pt and Pt-0 bond numbers p n d , distances were determined after isolating the contributions using k welghted Fourier transforms over an energy range from 50 eV to 720 eV and using phases and backscattering amplitudes derived from Pt metal, Pt acac.
and Pt02 references (Fig. 1 ). Errors were estimated by fitting EXAFS of one reference (Pt acac.) from an otheg (PtO ). We estimate a 2 precision of 2 0.5 in coordination number and 2 0.02 A in distances for edge energy differen~ga of less than 0.1 eV and Debye Waller factor differences of less than 0.04 A . The LIII near edge regions of selected references (Fig. 4) show the white lines whose intensity gives a qualitative evaluation of d electron deficiency. 
DISCUSSION
The lack of Pt-Pt neighbours for the dried samwle shows that the -metal stays in the form of isolated mononuclear complexes. We see only Pt-0 neighbours, at distances intermediate between Pt acac. and Pt02. It is known (2) that acetylacetone molecules cannot stay fixed to platinum at 500°C so the constant 2 or 3 oxygen neighbours seen between 200°C and 500°C can be assigned to the support. If this assignment is applied also to the dried specimen (it is known that one acetylacetone molecule is liberated on impregnation (2) ) we can say that the complex is here fixed by two to three support oxygens and retains one acetylacetone molecule (two oxygen bonds). We can see indications of this in the white line intensity ( fig.5 ), which is intermediate between those of PtO (strong, ionic, bonding) and Pt acac. (weaker bonding), suggesting tha5 Pt acac. is not simply deposited on the support. We then see the loss of the second acetylacetone molecule at 200°C.
An other important point concerns particle coalescence during calcination in dry air, which appears at around 300°C. The first Pt-Pt distances detected are close to that of the metal (2.78 a) with the formation of small clusters distances shorter than this (2.75 A ) and typical of small clusters appear (3, 4) . With increasing Pt-Pt coordination number, the number of Pt-0 bonds stays constant, suggesting a raft morphology. It seems therefore that air sintering at high temperature leads directly to two dimensional metallic particles without intermediate formation of oxides (PtO or Pt02), which indicates strong inter.actions between complex and support. An heterogeneous mixture of reduced particles and oxide species is ruled out on grounds of the constant values of Pt-0 coordination and white line intensity whilst Pt-Pt coordination increases.
The reduced samples were beforehand calcined at 300°C to avoid air sintering ( fig.3) . For a temperature of 200°C in hydrogen we see a reduction in the number of Pt -0 bonds. That some Pt -0 bonds remain, in addition to the Pt -Pt bonds formed, shows that reduction is not complete. The Pt -0 distance is slightly less than that observed in PtO and the Pt -Pt distance much shorter than in bulk metal. If the popula$ion is homogeneous these aggregates are very different from small metallic particles. It is possible that these are two dimensional aggregates well fixed to the support so that the number of Pt -0 bonds is not negligeable compared with the number of Pt-Pt bonds. There is also the possibility that the specimen is heterogeneous with raft like particles such as were noted during calcination and completely reduced ones. In either case, the very short Pt-Pt distances are related to the very small nuclearity and positively charged platinum atoms (this is confirmed by the white line intensity) (Fig. 6) .
At 400°C, reduction -is complete. The small metaflic particles formed have Pt-Pt distances slightly shorter than the bulk value. Clearly for industrial preparation conditions for Pt acac. catalysts (drying at llO°C, calcination at 300°C and reduction at 400°C) it is at the reduction stage that particle formation occurs. Aggregation begins at 200°C under hydrogen but the particles become three dimensional only afterwards. Some Pt-0 bonds must be present but their number will be negligeable compared with the Pt-Pt bonds for three dimensional particles. In addition particle sizes deduced from first neighbour numbers and a spherical particle model are in good agreement with electron microscopy results (5).
CONCLUSION
EXAFS has shown that at the drying stage the metal stays as isolated mononuclear complexes. There is undoubtedly a strong su~oort ---interaction with one acetylacetone molecule replaced by two or three oxygen atoms from the support. During calcination, the second acetylacetone molecule is released at 200°C, followed by two dimensional sintering between 300°C and 500°C, the bonds with two or three support oxygens remaining at all temperatures. Oxide formation is not observed. High temperature reduction (400°C in hydrogen) after calcination at 300°C transforms the isolated mononuclear complexes into small, three dimensional particles. The large number of surface atoms (high dispersion) leads to Pt-Pt distances ,shorter than the bulk metal. For low temperature reduction (200°C) we show very short Pt-Pt distances incompatible with the bulk structure and the presence of one Pt -0 bond per platinum atom. At this stage, the particles are probably two dimensional.
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